As the nation's aging population becomes increasingly long lived and more ethnically diverse (U.S. Census Bureau, 2009), understanding health care experiences across all ethnic and age groups will become even more critical for crafting clinical and policy approaches to health care. Since 1997, the Centers for Medicare and Medicaid Services (CMS) has implemented the Medicare Consumer Assessments of Healthcare Providers and Systems (MCAHPS) surveys to measure Medicare beneficiaries' perceptions of care and services received through Medicare managed care plans and traditional fee-for-service Medicare. The Agency for Healthcare Research and Quality sponsored development of a standardized survey instrument (currently the Consumer Assessments of Healthcare Providers and Systems [CAHPS®] 4.0 Health Plan Survey) and modification for the Medicare population for this purpose (Goldstein, Cleary, Langwell, Zaslavsky, & Heller, 2001; Schnaier et al., 1999) . As the largest nationally representative survey regarding the health care experiences of American seniors, MCAHPS provides a unique opportunity to investigate determinants of survey response among Medicare beneficiaries (and older Americans more generally), including detailed examination of small racial/ethnic and other subgroups. This understanding, in turn, is critical to gathering accurate information from America's aging population regarding health care experiences.
Surveys are subject to "unit" and "item" nonresponse. Unit nonresponse is the failure of an eligible member of the sample to provide a usable response to the survey as a whole. Item nonresponse is the failure of a unit respondent to answer specific survey items that should have been answered. Nonresponse that directly relates to what is being measured can bias survey findings if appropriate adjustments are not made. Because the implications of unit and item nonresponse differ, it is important to examine both when considering survey performance.
In this paper, we describe patterns of unit and item nonresponse to the 2007 MCAHPS survey. Understanding these patterns can inform modifications of sampling design and survey field procedures to increase representation of groups with low response rates in the context of declining response rates to many national surveys, including MCAHPS over the past decade (Curtin, Presser, & Singer, 2005) .
A number of studies have examined the characteristics of individuals who are less likely to respond to health surveys. Several studies have found nonrespondents more likely to be male (Burroughs, Davies, Cira, & Dunagan, 1999; Elliott, Edwards, Angeles, & Hays, 2005; Mishra, Dooley, Catalano, & Serxner, 1993; Ware & Berwick, 1990) . Elliott, Zaslavsky, and colleagues (2009) found that both younger and very old adults are less likely than adults of intermediate age to respond to surveys of hospital experiences. Unit nonresponse is often higher for racial/ethnic minorities relative to non-Hispanic Whites (Kahn et al., 2003; Neuman et al., 2007; Sharkey & Haines, 2001; Zaslavsky, Zaborski, & Cleary, 2002) . In addition, lower response rates have been noted for sampled persons with lower educational attainment (Kahn et al., 2003; Neuman et al., 2007) and income (Kahn et al., 2003) . Several studies have found that nonrespondents to health surveys are less healthy than respondents (Cohen & Duffy, 2002; Mishra et al., 1993; Paganini-Hill, Hsu, Chao, & Ross, 1993) and more likely to have declined in health recently (Kahn et al., 2003) . Limited available information suggests that nonrespondents have less favorable perceptions of care than respondents, suggesting that uncorrected nonresponse may underestimate negative experiences with care (Elliott et al., 2005; Elliott, Zaslavsky, et al., 2009) . In combination, low response rates for those with poor health care experiences and low response rates for many vulnerable populations (racial/ethnic minorities, those with less educational attainment, those less healthy, and those aged 85 and older) might cause underestimation of disparities affecting these groups.
There is also evidence that multimode approaches, such as mail with telephone followup, reduce nonresponse bias because different members of the population are more likely to respond to each mode of data collection (Fowler et al., 2002; Peytchev, Baxter, & Carley-Baxter, 2009; Zaslavsky et al., 2002) . For example, older beneficiaries are more likely to respond by mail than by telephone (Elliott, Zaslavsky, et al., 2009; Zaslavsky et al., 2002) . Because MCAHPS is fielded as a mail survey with telephone follow-up of initial nonrespondents, it is useful to describe which characteristics are associated with preference of one mode over another, bearing in mind that early response and response by mail are confounded in such a design.
Once a survey is initiated, nonresponse at the item level can result from different phenomena. In general, termination or breakoff from telephone interviews can be an especially important source of item nonresponse and may indicate a lack of interest in the survey topic (Groves, Stanley, & Dipko, 2004) . Termination rates may vary across population subgroups. Keeter, Kennedy, Dimock, Best, and Craighill (2006) report 11% breakoff of phone interviews, with higher rates for respondents aged 65 and older and those with less educational attainment.
For completed surveys, high item nonresponse may indicate that some items are confusing or sensitive, especially for certain respondents (Groves et al., 2004) . There has been less research on predictors of item nonresponse within health care surveys, but Elliott and colleagues (2005) found that item nonresponse was lowest for younger patients and non-Hispanic White patients evaluating recent hospital inpatient stays. In addition, certain item formats tend to have more nonresponse than others-for example, items that require respondents to follow a skip pattern may have higher nonresponse, especially for older beneficiaries. The mechanisms by which respondents terminate a survey before completion or skip items differ between telephone and mail modes. To inform the design of mail-only, telephone-only, and mixed mode surveys, we describe how each mode relates to item nonresponse.
This paper provides recent and more detailed information on multiple forms of nonresponse by seniors on a health care survey than previously available, with a large sample that allows analysis of small subgroups and interactions of beneficiary characteristics associated with nonresponse. We examine the influence of survey mode (mailed vs. telephone follow-up) on response, unit nonresponse, and telephone breakoff in a mail survey with telephone follow-up. We further examine associations of item nonresponse with person and item characteristics, including the subject matter and item position in the survey. Survey nonresponse may have different determinants from breakoff and item-specific nonresponse; if so, different approaches may need to be tailored to different aspects of survey administration. Similarly, information on mode of response may identify ways to more efficiently tailor follow-up efforts to underrepresented groups. The results of the analyses can inform the design of future surveys of seniors to better measure their health care experiences.
Methods
We describe overall rates and analyze predictors of unit and item nonresponse for the 695, 197 Medicare beneficiaries who were selected to receive the 2007 MCAHPS survey and the 335,249 unit respondents (see definition below). The survey targets the Medicare population, sampling from Americans aged 65 and older (83%) and younger beneficiaries entitled through legally defined disability (17%).
Survey Instrument
The 2007 MCAHPS survey includes four versions: Medicare Advantage with no prescription drug coverage (MA-Only), Medicare Advantage with prescription drug coverage (MA-PD), Medicare Fee-for-Service (FFS-Only) with no prescription drug coverage, and Medicare Fee-for-Service with a freestanding prescription drug plan (FFS-PD). Although all four versions share a nearly identical core set of questions (with phrasings customized to the coverage type), each version also includes additional questions and response categories related to the particular coverage type. Supplementary material describes the survey section names, the number of items in those sections, and how they vary across the four versions.
Many of the MCAHPS items are preceded by screener questions, so that only those beneficiaries for whom the item is relevant are asked to answer those questions.
Analysis Population and Sample Design
We excluded 9,263 cases from analyses (1.3%) who were ineligible because they were institutionalized, deceased, younger than 18 years, or duplicate cases. Beneficiaries were considered to be unit respondents if they answered at least one assessment question evaluating care received. Unit nonrespondents included beneficiaries from whom no response was collected (e.g., were unable to be contacted during the field period), who were unable to complete the survey in English or Spanish (1.4%), were mentally or physically unable to respond (1.9%), refused to complete the survey (<0.1%), or completed no assessment items (0.1%). We also excluded 1,414 otherwise eligible observations (0.2%) for which we did not have urbanicity information. These exclusions left a final analytic sample of 684,520, with 334,686 unit responders (49% response rate).
Beneficiaries were initially contacted by mail, with phone follow-up for nonrespondents. A bilingual (English and Spanish) postcard was followed by a Spanish-language survey for beneficiaries residing in Puerto Rico and an English-language survey for others. At any point, beneficiaries could request a survey in the other language. If no response was received to the single survey mailing by a cutoff date, telephone follow-up (up to five calls) in Spanish (Puerto Rico) or English (other locations) ensued, with the option for interviews in the other language available throughout the phone follow-up period.
Beneficiaries were sampled from those enrolled in FFS-Only (N = 89,459), FFS-PD (N = 341,149), 629), 320) . The 2007 MCAHPS sample was stratified by contract for MA beneficiaries and for FFS beneficiaries with a freestanding prescription drug plan (PDP) and by state for FFS beneficiaries without a PDP. All contracts with at least 600 eligible beneficiaries were included in the sample, excluding several ineligible categories, namely chronic care, demonstration risk contract, and Program of All-Inclusive Care for the Elderly. To achieve adequate sample size to report on as many plans as possible, MA and FFS-PD beneficiaries were oversampled relative to FFS-Only beneficiaries, and beneficiaries in small plans were oversampled relative to beneficiaries in larger plans.
Predictors of Unit and Item Nonresponse
Predictor variables in models for unit and item nonresponse were beneficiary characteristics available for both respondents and nonrespondents from CMS administrative files. These included survey type, beneficiary age (18-24, 25-34, 35-44, 45-54, 55-64, 65-74, 75-80, 81-84, and 85+ years) , race/ethnicity (White, African American, Hispanic, Asian, and Native American/other/ unknown), gender, reason for Medicare eligibility (aged without end stage renal disease [ESRD] , aged with ESRD, disabled without ESRD, disabled with ESRD, ESRD only), receipt of low-income subsidy (requires income less than or equal to 150% of the Federal Poverty Line and enrollment to receive the benefit), dual eligibility for Medicare and Medicaid (another sign of low income), urbanicity as defined by the Beale code (ranges from 1 "County in metro area with 1 million population or more" to 9 "Non-metro county completely rural or less than 2,500 urban population, not adj. to metro area"), and residence in Puerto Rico or U.S. Virgin Islands. State and contract were also included as covariates.
The CMS race/ethnicity variable is derived primarily from Social Security Administration (SSA) information, and prior to 1980 SSA forms only offered the options "Black," "White," or "Other." Consequently, many beneficiaries who selfreported being Hispanic or Asian/Pacific Islander are listed as "White" or "Other" on that CMS administrative variable (Wei, Virnig, John, & Morgan, 2006) . Self-reported race/ethnicity among respondents using poststratification weights therefore better approximates the racial/ ethnic proportions in the Medicare population; this is reported for descriptive purposes. Nonetheless, CMS administrative race/ethnicity is useful and valid for nonresponse analysis. Sensitivity analyses (available from authors by request) found that using an improved "indirect" estimate of race/ ethnicity that incorporates surname and address information (Elliott, Morrison, et al., 2009) yielded nonresponse patterns by race/ethnicity very similar to those reported here with CMS administrative race/ethnicity, with Hispanics and Asians not identified by CMS administrative variables having similar patterns of nonresponse to those for Hispanics and Asians who were identified by CMS variables. Henceforth, "race/ ethnicity" always refers to administrative race/ ethnicity unless noted otherwise.
Missing values for administrative variables used to predict nonresponse were uncommon, with no such variable missing in more than 0.1% of cases. These few missing values were imputed using contract or state means, as appropriate.
Analysis of Unit Nonresponse
We estimated two multivariate mixed regression models of unit nonresponse (Models 1 and 2), with beneficiary characteristics (the covariates described above, including survey type) treated as fixed effects. To control for variation in unit nonresponse associated with plan, geography, and their interaction, both models included contract, state, and their interaction as random effects, treating FFS-Only as a single "contract." Model 1 included only main effects of beneficiary characteristics, whereas Model 2 added all two-way interactions among beneficiary characteristics with significant (p < .05) overall main effects in Model 1. Because the variables determining weights (survey type and state or contract) were included in models as fixed or random effects, we did not use weights in estimating these or other similar models.
Analysis of Response Mode
To analyze associations between beneficiary characteristics, mode and timing of response, we estimated a logistic regression model to assess characteristics associated with earlier response by mail relative to later response by telephone, including state and plan fixed effects, an MA-PD indicator, and the same beneficiary characteristics described above for Model 1.
Analysis of Breakoffs
Medicare beneficiaries may (a) not respond to the survey instrument at all (nonrespondents); (b) respond by mail or telephone, but stop the survey somewhere before the end ("breakoff respondents"); or (c) complete the survey, with the possible exception of a few items, but with no clear stopping point ("nonbreakoff respondents"). For this paper, we defined a "breakoff respondent" as a unit responder (at least one substantive question answered) who did not complete any of the items in the final demographic section of the survey ("About You," beginning about halfway through the survey on a typical version). Other unit responders were designated as "nonbreakoff respondents."
We compare rates of breakoff respondents by mode (mail vs. telephone), and because the telephone mode generated the vast majority of breakoffs, we estimated a multinomial logistic regression regarding the resolution of cases that were not first completed by mail-nonbreakoff response, breakoff response, or nonresponse. This multinomial logistic regression uses the same predictors as the model of response mode.
Analysis of Item Nonresponse
We first compute descriptive statistics of item eligibility and missingness by mode of response and breakoff status. To model item nonresponse among unit survey respondents, we created an item-level dataset where each observation was a unique combination of item and unit respondent for all items a unit respondent was eligible to complete; thus items that a respondent was instructed to skip due to a response to an earlier screener item were excluded from these analyses. We analyzed whether each item was answered using a single multivariate logistic regression model including all items, accounting for the clustering of items within unit respondents. We used the same respondentlevel covariates to predict unit nonresponse in this model as for the response mode model. We also included the following item-level predictors: item position on the survey (scaled as a proportion from 0 = first item to 1 = last item), item type (demographic [e.g., race], screener [e.g., having visited a personal MD], reportable measure [reports or assessments of care, such as rating one's personal MD on a 0-10 scale], or miscellaneous/test [primarily new, candidate items not used in public reporting]), and an indicator of whether an item was related to Part D (prescription drug) coverage.
The model for item nonresponse was estimated on four samples: (1) all survey (unit) respondents, (2) all mail respondents, (3) all telephone respondents, and (4) nonbreakoff telephone respondents. Because item missingness in Sample 3 is dominated by breakoff, the fourth sample examines item missingness among nonbreakoff cases.
Results

Unit Nonresponse
The sample from whom we sought responses was 41% male, with 17% dually eligible for Medicaid, and 6% receiving a low-income subsidy ( Table 1 ). The median age group was 65-74 years, with 4% younger than 45 years and 83% aged 65 or older, including 11% older than 84 years. Those listed in CMS administrative data as African Americans constituted 12% of those sampled, with Asians, Hispanics, and non-White others 2%-3% each; weighted self-reported race/ethnicity for the corresponding Medicare population is 8% for African American, 7% for Hispanics, and 3% each for Asian/Pacific Islander and Other/ Multiracial. About one-sixth of the sample was eligible through disability and less than 1% through ESRD. Relatively small sample sizes for beneficiaries 18-24 years of age and eligibility reasons other than age and disability limit power to test nonresponse rates in those categories. The overall response rate was 49%. Subgroups with notably lower-than-average response rates include beneficiaries younger than 45 years (26%-33% response rates), Asian beneficiaries (29%), and Hispanic beneficiaries (33%) (p < .001 for each). Table 2 presents Model 1, the initial mixed multivariate linear regression model of unit nonresponse. In discussing these and other regression results, we focus on effects that are both statistically significant (p < .05) and of substantial magnitude (odds ratio [OR] < .90 or OR > 1.10). Among beneficiary fixed effects, the strongest predictors of unit response were age, race/ethnicity, urbanicity, and dual eligibility. Adjusted response rates were highest for beneficiaries 55-80 years old and lowest for those aged 18-44 years and older than 84 years, with beneficiaries older than 84 years having adjusted response rates 9 percentage points lower than beneficiaries aged 65-74 years (p < .001). Non-Hispanic Whites responded at adjusted rates 7-16 percentage points higher than Asians, African Americans, Hispanics, and others (p < .001 for each), with the lowest response rates for Asians. Those living in the most urban settings were nearly 9 percentage points less likely to respond than those living in the most rural settings (p < .001), and beneficiaries dually eligible for Medicaid were 7 percentage points less likely to respond (p < .001). Beneficiaries in Puerto Rico and the Virgin Islands were 9 percentage points less likely to respond than other beneficiaries (p = .005). Males were somewhat less likely to respond than females (47% vs. 50%, p < .001).
Model 2 (not tabled) adds interactions among significant fixed effects to Model 1, increasing the R 2 from 4.6% to 4.8%. Due to the large sample size, there were a number of significant interactions, but few of substantial magnitude; the more substantial of these interactions are described here. Asians younger than 65 years or older than 84 years, and Hispanics, African Americans, and "others" younger than 65 years were more likely to respond than would be expected from those negative main effects, as indicated by significant positive interaction terms (not shown). In other words, the combined negative effects of age and race/ethnicity on response rates were subadditive. Similar subadditive effects were found for beneficiaries younger than 65 years or older than 84 years with dual eligibility, for males older than 84 years, for dually eligible African Americans, and for Asian males. In each case, membership in multiple groups at risk of low response propensity did not carry fully additive risk. On the other hand, risks were superadditive for men who were also African American or dually eligible for Medicaid, and for African Americans and "others" older than 84 years. Those in urban settings were especially unlikely to respond if they were also older than 84 years, African American, or male (p < .001 for all interactions in this paragraph).
Mode of Response
The first logistic regression model in Table 3 predicts mail response versus later telephone African American, 7.2% Hispanic, 2.5% Asian/Pacific Islander, and 2.7% Other/Multiracial. For these estimates, data were weighted to represent the enrolled population of contract (Medicare Advantage, prescription drug plan, or Fee-for-Service [FFS] unenrolled) by county combinations, followed by a raking procedure (loglinear weights by iterative proportional fitting) to match weighted sample and enrolled populations within each contract (or the FFS unenrolled category) on gender, age, race/ethnicity, Medicaid, low-income supplement, and Special Needs Plan status, prescription drug enrollment, and zip code level distributions of income, education, and race/ethnicity (Deming & Stephan, 1940; Purcell & Kish, 1980) . response. Of those eligible to complete the survey, 34.3% (70.1% of respondents) did so via the initial mailing and 14.6% completed during the telephone follow-up. In this model, an odds ratio greater than 1 represents a tendency to respond earlier by mail rather than later by telephone. Age and race/ethnicity had the strongest impact on mode of response. Consistent with previous findings, compared with the 65-to 74-year-old reference group, older beneficiaries were more likely to respond by mail rather than by phone and younger beneficiaries less likely to do so. Compared with non-Hispanic White respondents, Asian respondents were considerably more likely to respond by mail (OR = 1.90), whereas African American (OR = 0.64) and Hispanic (OR = 0.73) respondents were less likely. Males were somewhat more likely to respond by mail, as were those living in more urban settings, while those dually eligible for Medicaid were more likely to respond by phone (p < .001 for all differences cited in this paragraph). Table 3 also includes a model related to breakoffs. In total 3.1% of respondents broke off, of whom 97.2% appeared in the telephone mode, where breakoff respondents were much more common (10.1%) than in mail mode (0.1%, p < .001). Table 3 shows the results of a multinomial logistic regression regarding the resolution of the 447,788 cases that were not first completed by mail, 20.0% of which were nonbreakoff (phone) respondents, 2.3% of which were breakoff (phone) respondents and 77.7% of which were nonrespondents. This model uses breakoff respondent as the reference outcome in order to focus on the characteristics of that group as contrasted with nonbreakoff phone respondents (to determine who breaks off among those who respond to the survey) and nonrespondents (to determine whether breakoff and nonresponse have similar determinants).
Breakoffs
Respondents aged 75 and older, compared with younger respondents, had lower adjusted probabilities both for completing the telephone survey and for nonresponse when compared to breakoff. Thus, breakoff response is an increasingly common resolution (relative to both nonresponse and nonbreakoff response) with increasing age, consistent with Keeter and colleagues (2006) . The tendency to break off rather than finish the survey was especially pronounced for those aged 85 and older (OR = 0.34 for nonbreakoff response relative to breakoff response). African Americans were significantly more likely than Whites to break off compared with either alternative, whereas Hispanics showed the opposite pattern. Table 4 presents descriptive statistics regarding item eligibility and rates of item missingness for eligible items, overall and by mode and breakoff status. After accounting for beneficiary type and survey branching, the average beneficiary was eligible to answer 78.5 items (standard deviation [SD] = 8.4) and failed to answer 7.1 of them (SD = 14.7). The proportion of inappropriate missing responses (item nonresponse) averaged 9% (SD = 17%). The median item nonresponse rate was only 1%, with a 75th percentile of 9% and a 95th percentile of 46%. Moreover, item nonresponse was concentrated among relatively few respondents: 5% of respondents accounted for 41% of all missing values and 25% of respondents accounted for 88% of missing values.
Item Nonresponse
Respondents to mail and phone modes were eligible to answer similar numbers of items. Overall item missingness, including missingness from breakoff interviews, was both higher and more variable by phone than by mail (12% vs. 7%; SD = 25% vs. 12%; p < .001 for each). Item nonresponse by telephone was dominated by the 10% of respondents who were breakoffs, who averaged 79% missing. When analyses were limited to nonbreakoff cases, phone surveys had a lower rate of item missingness (4%) than mail (p < .001). Table 5 presents clustered logistic regressions of item nonresponse for eligible items for (a) all unit respondents, (b) all mail respondents, (c) all telephone respondents, and (d) nonbreakoff telephone respondents. As with unit nonresponse, age and Beale code with range 1-9, 1 being most urban. For the regression modeling breakoff response, values of 5 or more coded as 5. *p < .05. **p < .01. ***p < .001. race were the most important person-level predictors of item nonresponse, with patterns similar to those seen for another version of the CAHPS survey administered to recently discharged hospital patients (Elliott et al., 2005) . In the overall model, age was the most important factor, with missingness increasing monotonically from age 25 through ages 85 and older. Rates for each age group 25-64 years were significantly lower than the reference group of 65-74 years, and rates for each group 75 and older were significantly higher than that reference group (p < .001 for all). As an example, the odds of item missingness for those aged 85 and older was more than twice that for beneficiaries aged 65-74 years (OR = 2.10). At overall missingness rates of 9%, such an odds ratio translates into approximately twice the percentage of missingness for items they were eligible to answer. NonHispanic Whites had fewer inappropriate missing responses than all other racial/ethnic groups (p < .001 for each), with African Americans having substantially higher rates of item missingness (OR = 1.63) than for non-Hispanic Whites. Low-income measures (dual eligibility and low-income subsidy) were each independently associated with somewhat higher rates of item missingness (p < .001 for each). As anticipated, item missingness was much higher for items appearing later in the survey, after controlling for item topic (p < .001 for all comparisons in 1.00 1.00 1.00 1.00
Note: These models also control for Medicare Advantage with prescription drug coverage status, reasons for Medicare eligibility, plan and state as fixed effects (not shown).
a Beale code with range 1-9, 1 being most urban; values of 5 or more coded as 5. *p < .05. **p < .01. ***p < .001.
this paragraph). Odds for item topics must be interpreted with their survey position in mind, so that the small odds ratio for demographic items (OR = 0.29 vs. outcome items), which appear last on the survey, reflects much lower than expected missingness for items appearing so late on the survey. After considering survey position, the miscellaneous/test item category showed the highest rates of item missingness (OR = 1.59 vs. outcomes). The items that establish a respondent's eligibility to answer subsequent items ("screening items") had lower missingness than the assessment items for which they established eligibility (OR = 0.73). Prescription drug subject matter was associated with lower odds of missingness than items on other topics (OR = 0.65). Because item missingness was substantially higher by telephone than by mail, some of these patterns may be confounded by mode and breakoff effects. In addition, there may be different relationships between beneficiary characteristics and missingness within the two modes. The tendency for increasing missingness with age holds strongly in mail mode, but even more so in telephone mode, where those aged 85 and older are missing at almost three times the rate of those aged 65-74 years (OR = 2.82). The tendency of Asians to have higher item missingness than Whites was almost entirely limited to phone mode (and persisted in nonbreakoff cases), whereas the tendency for greater Hispanic than non-Hispanic White missingness was limited to mail mode, with no overall differences in phone responses. African Americans had more missing values than non-Hispanic Whites in both modes, but especially in mail mode. Item position and item topic response patterns were fairly similar between mail and nonbreakoff telephone cases.
Discussion
We examined patterns of unit and item nonresponse in a large national survey, with a 49% overall response rate and 9% item nonresponse for applicable items. Response rates to this survey of patient experiences varied widely by age and ethnicity. Response rates were lowest among nonWhites, beneficiaries younger than 45 years or older than 84 years, beneficiaries in urban settings or U.S. territories, and those dually eligible for Medicaid. In particular, less than one-third of those who were Asian, Hispanic, or younger than 45 years responded, whereas more than one-half of respondents not falling into these categories responded. These patterns were largely consistent with previous findings regarding unit nonresponse for health surveys, noting that Medicaid beneficiaries are generally lower in income and educational attainment than those not Medicaid-eligible. Low response rates for Asian beneficiaries may in part reflect the survey being offered only in English and Spanish. In general, the effects of these "risk factors" for low response propensity were less than fully additive.
While CMS administrative measures of race/ ethnicity, primarily derived from SSA files, undercount Hispanic and Asian beneficiaries, and thus are not appropriate for estimating the racial/ethnic composition of the Medicare population, these measures can be used to monitor differential patterns of nonresponse by race/ethnicity. Hispanics and Asians who are not identified by CMS administrative variables are usually misclassified as White. Because they have similar patterns of nonresponse to those for Hispanics and Asians who are identified by CMS variables, and because these misclassifications represent a small proportion of cases listed as White in CMS records, there is little effect of these misclassifications on measures of nonresponse by race/ethnicity. Consistent with previous findings (e.g., Fowler et al., 2002; Zaslavsky et al., 2002) , older beneficiaries were more likely to respond by mail rather than by phone. We also found that Asian respondents were the most likely to respond by mail, whereas African American and Hispanic respondents were the least likely to respond by mail. While less pronounced, male respondents were more likely to respond by mail, while those who were dually eligible for Medicaid were more likely to respond by phone. Future research might investigate the extent to which limited English proficiency, more common among African Americans, Hispanics, and those with lower incomes (Martin et al., 2009) , explains preferences for phone rather than mail response. CAHPS surveys are already designed to use reading levels that are accessible to as many individuals as is possible, given their content (Fongwa et al., 2010) . Here and in other contexts, efforts to simplify survey language may improve mail response rates somewhat among low literacy populations, thereby reducing costs. Asian respondents may represent a mixture of high English proficiency individuals who respond primarily in initial mailings and individuals with lower English proficiency who respond at low rates in both modes because the survey is not offered in their preferred language. Thus, the relatively more expensive telephone mode with multilingual interviewers may be necessary for surveys of lower literacy populations but may not be cost-effective for older higher literacy populations. Alternatively, mailed surveys in Chinese may be helpful.
In this study design, phone respondents only include those who did not respond by mail before the deadline. The patterns seen for phone mode might reflect beneficiary preference for phone or mail or merely identify those who tend to respond early versus late. Because telephone follow-up was the first "reminder" after the survey was mailed, similar response rates may have been achieved (over a longer time frame) with a second survey mailing, although the use of a second mode was likely to have reached different respondents and achieved broader representation than would have occurred with a second mailed survey . Thus, those younger than 45 years, the dually eligible, and Hispanic beneficiaries (who were less likely to respond and, when they did, more likely to respond by phone as opposed to mail) may be more difficult to reach than other beneficiaries. In contrast, patterns of nonresponse observed for males, the oldest beneficiaries, and Asian beneficiaries may be more a function of a mode effect per se, in that there is not a corresponding pattern of higher nonresponse for these groups. The tendency to complete some of the survey but break off before completion increased with age and was particularly high for African Americans. These same groups were also more likely to not respond at all. Hispanics, Asians, males, and urban beneficiaries were also less likely than others to respond to the survey but were not especially likely to break off before completion when they did respond.
Item missingness was higher by telephone than mail, but telephone item missingness was dominated by breakoff cases, so that item missingness in nonbreakoff telephone cases was less than for mail cases. Our definition of breakoffs corresponded to the transition in content from evaluative to demographics items. Thus, breakoff may have been related to reluctance to respond to demographic items, although such an explanation is made less likely by findings that breakoff rates are much higher by phone than by mail and that item missingness was lower for demographic items than would be expected when adjusting for their position near the end of the survey. Item missingness was highest among beneficiaries who were older or non-White, consistent with the findings by Elliott and colleagues (2005) for recent hospital inpatients. Item missingness was greater for items appearing later in the survey, in part reflecting phone breakoff. Older and Asian beneficiaries had particularly high item missingness via telephone, suggesting less tolerance of the somewhat lengthy interview by phone. High item missingness for items appearing late in the survey, especially by telephone, suggests that the most critical survey items should appear early in the survey, especially in a telephone-only survey of older and Asian populations.
Unit and item nonresponse may be important both in terms of nonresponse bias and in reducing the available sample size. CAHPS results used in reporting are case-mix adjusted with regression models for variables included in the survey frame and others collected on the survey itself, such as health status and education. Previous analyses have shown little or no incremental impact from nonresponse weighting for characteristics in the sampling frame after case-mix adjustment (Elliott et al., 2005; Elliott, Zaslavsky, et al., 2009 ), a finding we confirmed in our analyses of this dataset. However, beneficiaries who are unit or item nonresponders may also differ from respondents in unobserved ways for which we are not able to adjust.
Here, we focus on groups with the lowest response rates, both because this has direct implications for loss of available sample size for estimates regarding these groups and because the extent of sample size loss is to some extent a proxy for the bias that may be present due to unobserved differences between respondents and nonrespondents (Groves & Peytcheya, 2008) . Because unit nonresponse reduces available data by about half and item nonresponse among those who do respond typically reduces available data only by one-tenth within that half, the former may be of greater practical importance for most items.
Non-White and older beneficiaries, especially those aged 85 and older, have the highest rates of unit and item nonresponse, with especially high differences in item nonresponse in telephone mode. This is consistent with previous findings regarding low response rates for older adults (Elliott, Zaslavsky, et al., 2009) , non-Whites Kahn et al., 2003) , or both (Neuman et al., 2007) . To increase overall response rates and representation of disadvantaged groups, national surveys could consider tailored follow-up procedures that allow for extra mail follow-up for Asian beneficiaries and beneficiaries older than 85 years, and additional telephone follow-up for African American and Hispanic beneficiaries. Alternatively, Chinese language telephone follow-up and Chinese language mail surveys might also increase Asian response rates. These recommendations assume that the modes that currently are most effective for these groups will continue to show additional benefit relative to the alternative mode, an assumption that would benefit from further study. In addition, follow-up predicated on race/ethnicity may be a sensitive issue and efforts to increase response rates for potentially disadvantaged subgroups may be weighed against small subgroup size. Further nonresponse follow-up studies are needed to assess causes and possible techniques to address nonresponse for older adults who have clusters of demographic characteristics leading to response rates even lower than would be expected based on the simple sum of each separate characteristics. These clusters of demographic characteristics include dual eligibility for Medicaid, male, African American, urban residence, and being over the age of 84 years.
The telephone mode resulted in higher breakoff rates than mail mode, suggesting that among other possibilities, telephone protocols may be confusing or difficult for some beneficiaries, especially for older beneficiaries. These protocols should be examined for clarity and their ability to establish trust and to impart the survey's purpose (Groves et al., 2004; Stussman, Taylor, & Riddick, 2001 ). In addition, higher breakoff rates for older beneficiaries suggest that protocols that offer pauses or breaks, as well as call-backs, to older respondents may result in higher rates of item completes. For instance, a telephone survey of the legally disabled population benefited from the use of "checkpoint questions" to assess participants' level of fatigue and from scheduling call-backs based on responses to these questions (Mathematica Policy Research, 2000) . Higher breakoffs for African American beneficiaries suggest future research investigating whether additional efforts to build rapport with African American respondents might decrease breakoffs. Findings by Groves et al. (2004) and Keeter and colleagues (2006) suggest that revisiting prenotification materials and introductory telephone scripts in a way that makes the topic more compelling and engaging, especially for African American beneficiaries (perhaps involving focus group work), might decrease breakoffs and increase participation for some key subgroups. At the same time, efforts to reduce breakoffs should continue to respect beneficiaries' rights to decline at any point in the survey. In summary, we have found substantial diversity among groups in patterns of nonresponse within and across modes. This confirms the importance of continuing to approach national populations of older adults with multiple survey modes and languages and of additional research seeking ways to make this and other surveys more usable by populations with low literacy, limited English/Spanish proficiency, or limited ability to undertake a lengthy telephone survey. Attention to these issues will improve the quality and representativeness of the survey data that is critical to improving health care. 
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